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ABSTRACT

Senochlaena palustris (local name: Kalakai) is an edible ferns, that found in the tropical and subtropical forest. It
known by the people as a highly nutritious vegetable. This study was conducted to determine the chemical
compounds from ethanol extract of Kalakai using gas chromatography-mass spectrometry (GC-MS) technique and
antibacterial activity against Saphylococcus aureus dan Eschrichia coli. Interpretation of GC-MS spectrum showed
four chemical compounds. Sigmasterol and its derivatives are the major compounds (total 97.47%) and ethyl
linoleate is a minor compound (2.57%). Stigmasterol has various interesting bioactivity based on a literature
review. While the value of minimum inhibition concentration (MIC) of ethanol extract of Kalakai is 10% (w/v)
against both Staphyl ococcus aureus and Eschrichia coli.
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INTRODUCTION

Senochlaena is a small genus of six (or possibly seven) sgec@nfined to the old-world tropics and sub-tropics
[1]. Senochlaena palustris (local name Kalakai), one of the plants of this genus, most widebtributed, best
known, abundant, and variable species, occurs giimut Malesia, extending northwest to India, ndghother
south-east Asian countries (including the Indonesséands), south to northern Australia and eashéoBismarck
Archipelago of Papua New Guinea and the south-Rasific regiorn1,7.

Kalakai grow vegetatively with a fairly high ability. Theerare differences in growth rate between the dag@es
with the rainy season. In the dry seadathakai is slower growth rate than the rainy season. Thislue to
differences in the ability to produce biomass drallimited amount of water that can be utilif8H This plant has
a relatively short harvest period (4-6 days) metas within this time period can be re-harvest gnow well in
areas that have high humidity such as peat Ifids-iddleheads of ferns are also used as a vegdtabite South
Pacific region and in Indifp]. In East Kalimantan easily leaves of this plantessold in traditional markets, and it
was cooked as a vegetabl€alakai is traditionally by the people in Central Kalimantrecognized to stimulate the
production of breast milk in post-delivery moth§®k Extracts ofkalakai leaves is potent antioxidafif], decrease
the CEC in the marmot plasnji8] and higher antimicrobial properti¢g]. It is also potential as a safe natural
alternative preservative-based food product fanrkigenerationglQ], an antioxidant activity by chelating effect on
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ferrous ions, hydroxyl radical scavenging, and bgeén peroxide scavengifijl] and potential as source of natural
antioxidantd12].

In the present study, we investigate antibactex@ivity againstStaphylococcus aureus and Eschrichia coli and
study the chemical content by using GC-MS instrunoémthanol extract dfelakai.

MATERIALSAND METHODS

Materials
Kalakai were collected from Sungai Siring, Samarinda digst Kalimantan. The plant was identified by dfsta
the Laboratory of Physiology, Mulawarman Universiy solvents were redistillated before usinghistresearch.

I nstrumentation

The GC-MS analysis Shimadzu QP-2010 Ultra gas chtognaph coupled to a mass spectrometer instrument
(Shimadzu Corporation, Japan) in a system opelateglectron impact (70 eV). Column Oven Temp. 061 to
290°C, Injection Temp. :280.00 °C, Injection Mode :$pfilow Control Mode :Linear Velocity, with heliuas the
carrier gas.

Extraction

Extraction methods used are similar to our previiuglies. 520 gram dried powderkadlakai was macerated with
methanol for 3 x 24 h at room temperature. Theagextwas collected, filtered, and concentrated usoigry
evaporator at reduced pressure to yield 31 gramnetrextrac{13,14. Then, extracts were analyzed by GC-MS
and antibacterial activity test

Antibacterial assay

Antibacterial activity ofKalakai extracts determined based on the value of themmimi inhibition concentration
(MIC). Pure cultures oftaphylococcus aureus and Escherichia coli beforehand regenerated into a solid medium
and then cultured in a liquid medium. Furthermadtured bacteria can be used to test the antibakctetivity.
Antibacterial activity test was conducted using #gar diffusion method (Kirby-Bauer). Bacterial @adum put in

to the petri dish using a sterile swab. Bacteriatulum smeared on the media to tilt 90 °C contisiyountil evenly
distributed. The sterile disc (5 mm) containing &x¢ract were placed on the agar medium. Stidide containing
the chloramphenicol as a positive control and othignout the addition of the extract as a negatigetrol were
also placed on the agar medium. Diameters of itliibwas measured after incubation at °€7 for 24 hours
[15,19.

Gas chromatogr aphy-mass spectrometry analysis

The ethanol extract was analyzed using GC-MS ingtnt Shimadzu QP-2010 in an operating system electr
impact (70 eV). GC-MS spectrum was identified bynparing peak data base of instrument (librarieghef
instrument/NIST/EPA/Mass Spectral Library).

RESULTSAND DISCUSSION

GC-M S Analysis

Gas Chromatogram spectrum of ethanol extradfabkai showed the presence of four peaks with retentioe t
22.005, 23.621, 24.440, 25.626 minutes. The straciftithe compounds are determined based on thméatation
pattern and compared with the library data baseptaks 1, 2, 3, and 4 are stigmasterol (46.518%gmasta-dien-
5,22-3-0l, acetate, (3 beta) (14:32), Ethyl lintde@:57%), and Stigmast-5-en-3-ol, oleic (36.608¢3pectively.

Tabel 1; Compoundsidentified in the ethanolic extract of Stenochlaena palustris by GC-M'S

Peak | Retention Time (min) Peak Area (%) Compounds oleddilar weight] Moleculer formuld
1 22.005 46.51 Stigmasterol 412 20450
2 23.62. 14.32 Stigmast-5,2Z-dier-3-ol, acetat, (3. bet 394 Cs1Hs00;
3 24.440 2.57 Ethyl linoleate 308 2830,
4 25.626 36.60 Stigmast-5-en-3-ol, oleat 679 +H&O,
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Biological activity by compounds

Stigmasterol, unsaturated plant sterols, is a psectn the biosynthesis pathway of many fitostrodmpounds.
The previous research shows stigmasterol has atyasf interesting activities and shown antioxidghf] and
significant free radical scavenging activitj{ds]. It found as cytotoxicity against a brine shrimdp Salina [18,19,
antibacterial activity{20], inhibit tumor promotion, anti HIV reverse tranptase, and anti-inflammatorj21].
Stigmasterol has also can lowers plasma choledtarels, inhibits intestinal cholesterol and platgrol absorption,
and suppresses hepatic cholesterol and classicabite[22] and inhibits several pro-inflammatory and matrix
degradation mediators typically involved in OA-iedd cartilage degradatig@3], In previous report, it was also
summarized their activity by Danedi al [24]. While the stigmasterol derivative compounds (88agta-5,22-dien-3-
ol, acetate, (3 beta) and Stigmast-5-en-3-ol, hleiot much reported about its activity. Only Stagti5-en-3-ol,
oleic has a potent activator AQES].

Ethyl linoleate is a minor component, previouslyared it can inhibit cholesterol esterificationtatgzed by
pancreatic cholesterol esterase and hepatic atid adcrosomal fatty acyl-CoA:cholesterol O-acyhisderase (EC
2.3.1.26)[26]. on the other hand, ethyl linoleate attenuatesigfftammatory cytokines and induced HO-1
expressionf27].

Antibacterial activity test

Zone of inhibition of antibacterial activity in thgresent research was shown in the table 2. Vanistin the
concentration of ethanolic extract Béchrichia 10, 15, 20, 25, and 30 % have a diameter of irbibivf 7, 7, 8, 9,
and 10 mm respectively againstaBreusand 7, 7, 7, 8, and 12 mm respectively agdtnsbli. MIC values for both
S.aureus and E. coli are found to be10 % wiv.

Tabel 2. zone of inhibition of ethanol extracts of Stenochlaena palustris L eaves

zone of inhibition (mm)
Bacteria Extracts (% w/v)
10% | 15%| 20% 259 30 %
Staphylococcus aureus 7 7 8 9 10
Eschrichia. coli 7 7 7 8 12
CONCLUSION

Based on the results of the GC-MS spectrum analg#isnol extracts ditenochlaena palustris leaves containing
stigmasterol (46.51%), stigmasta-dien-5.22-3-obtate, (3 beta) (14:32), Ethyl linoleate (2.57 &#)¢d Stigmast-5-
en-3-ol, oleic (36.60%). In some previous repoB8gmasterol, a major compound has a variety tdrasting
activities. While the MIC value of ethanolic exttagainst bott&aphylococcus aureus and Eschrichia coli same
was 10 % (w/v).
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